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DETAILED ACTION 
Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 
PCT/GB04/03652, filed on August 27, 2004. 

Specification 

The following guidelines illustrate the preferred layout for the specification of a 
utility application. These guidelines are suggested for the applicant's use. 

As provided in 37 CFR 1 .77(b), the specification of a utility application should 
include the following sections in order. Each of the lettered items should appear in 
upper case, without underlining or bold type, as a section heading. If no text follows the 
section heading, the phrase "Not Applicable" should follow the section heading: 

BACKGROUND OF THE INVENTION. 

(1) Field of the Invention. 

(2) Description of Related Art including information disclosed under 37 
CFR 1.97 and 1.98. 

BRIEF SUMMARY OF THE INVENTION. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S). 
DETAILED DESCRIPTION OF THE INVENTION. 

Claim Objections 

Claims 1 1 and 15 are objected to for the following reason. Since the intended 
meaning could be determined from the specification and Figures, a 1 12 rejection has 
not been made but instead this lack of clarity issue is being raised in the following 
objection. ' 
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With respect to claims 1 1 and 1 5, that part of the claim stating ""and through 
which a radiation beam passes to be retroreflected" creates a lack of clarity because 
applicant has not positively and distinctly claimed that the radiation beam passes 
through a boundary of the transparent material to be retroreflected creating a lack of 
clarity. For additional clarity it is suggested that applicant claim "according to Claim 1, 
having a boundary of the transparent material remote from said lens through which a 
radiation beam passes to be retroreflected, wherein said boundary is defined by a 
substantially...". 

Claim Rejections - 35 USC § 112 

Claims 6-7, 12-14, 19-20 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

With reference to claims 6-7, applicant is claiming "a ratio... between 1 and 2" 
and the intended meaning is not clear rendering the claims vague and indefinite. 
Specifically, it is not clear if applicant means that the ratio is 1 :2 or if applicant means 
that the ratio is between 1:1 and 1 :2 (the latter being the assumed meaning) and the 
lack of clarity renders the claims vague and indefinite. 

With respect to claims 12-14, the claimed "wherein said substantially spherical 
reflective surface" lacks an antecedent basis. It is not clear if the dependency of the 
claims is incorrect or if in each of these claims applicant intended to claim "wherein said 
reflective part includes a substantially spherical reflective surface and wherein said 
substantially spherical reflective surface..." and the lack of clarity renders the claims 
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vague and indefinite. For purposes of examination it is assumed that claim 1 1 meant to 
depend from claim 10 (and not from claim 1) and therefore claims 12-14 which 
eventually each depend from claim 1 1 will have antecedent basis for both the claimed 
"substantially spherical reflective surface" and the claimed "substantially spherical 
transparent surface". 

With respect to claims 19-20, the claimed "substantially spherical transparent 
surface" lacks an antecedent basis. It is not clear if the dependency of the claims is 
incorrect or if in each of these claims applicant intended to claim "wherein said non- 
gaseous transparent material includes a substantially spherical transparent surface and 
wherein..." and the lack of clarity renders the claims vague and indefinite. For purposes 
of examination it is assumed that claims 19-20 each meant to depend from claim 1 1 and 
that claim 1 1 meant to depend from claim 10 thereby providing antecedent basis for 
both the claimed "substantially spherical reflective surface" and the claimed 
"substantially spherical transparent surface". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 1 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Claims 1,8, and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Florczak et al patent number 6,288,842. 

Florczak et al reads on these claims by disclosing the limitations therein including 
the following: a retroreflective device (column 1 , line 24 to column 2, line 30, column 10, 
line 30, Figure 9); comprising a substantially spherical lens (Figures 1-2 and 9, lenses 
"12"); that the substantially spherical lenses can have a graded index of refraction 
(column 4, lines 45-48); a reflective part for retroreflecting a radiation beam passing 
through the graded refractive index lens (column 1 , line 24 to column 2, line 30, column 
10, line 30, Figure 9); and at least partly surrounding the lens, a non-gaseous 
transparent material having a substantially uniform refractive index (Figure 1 , column 4, 
line 1 re binder layer "14", Figure 2, column 4, line 14, transparent protective overcoat 
"24", or Figure 9, the corresponding binder layer to Figure 1 in which the microlenses 
are embedded). Florczak et al further discloses the transparent material surrounds at 
least approximately one half of the lens (Figure 1, column 4, line 1 re binder layer "14", 
Figure 2, column 4, line 14, transparent protective overcoat "24" as the transparent 
material, and Figure 9, the binder layer in which the microlenses are embedded and all 
depicted in the Figures as surrounding at least approximately one half of the lens); and 
the reflective part including a substantially spherical reflective surface arranged 
concentrically with respect to the graded refractive index spherical lenses (Figure 9, the 
reflective surface adjacent to the microlenses). 

Claims 1-2, 4, 8-1 1 , 13, 18, and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Liang et al publication number 2004/021 2882. 
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Liang et al reads on these claims by disclosing the limitations therein including 
the following: a retroreflective device (Figures 3, 8A, 8B, 10 and 15A, paragraph 0100); 
comprising a substantially spherical lens (Figure 3 and 15A, paragraphs 0082 and 
0100); that the substantially spherical lenses can have a graded index of refraction 
(paragraph 0082, figure 15A); a reflective part for retroreflecting a radiation beam 
passing through the graded refractive index lens (Figures 8A, 8B and 10, paragraph 
0100 re the retroreflective surface); and at least partly surrounding the lens, a non- 
gaseous transparent.material having a substantially uniform refractive index (Figure 
15A, paragraph 0082 re either or both of the meniscus lenses surrounding the ball lens 
as the "transparent material having a substantially uniform refractive index"). Liang et al 
further discloses the graded refractive index lens having a gradually varying, spherically 
symmetric refractive index distribution (Figure 17, paragraph 0087); the refractive index 
at the center greater than the refractive index at the outer surface (Figure 17); 
transparent material surrounds at least approximately one half of the lens (Figure 15A); 
at least part of the transparent material located between the graded index lens and the 
reflective part (Figures 8A, 8B, 10 and 15A, paragraph 0100 with the reflective part as 
the retroreflective mirror and the transparent part as one or both of the meniscus lenses 
surrounding the graded index spherical lens); the reflective part including a substantially 
spherical reflective surface arranged concentrically with the graded index lens 
(paragraph 0100); having a boundary of the transparent material remote from said lens 
through which a radiation beam passes to be retroreflected (Figure 15A re the boundary 
of either or both meniscus lenses remote from the spherical graded index lens): wherein 
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said boundary is defined by a substantially spherical transparent surface arranged 
concentrically with respect to the graded index lenses (Figure 15A); the substantially 
spherical and substantially spherical transparent surface having different radii (Figures 
8A, 8B, 10, 15A, paragraph 0100 since it is not claimed that they have identical radii 
then presumably they will have different radii); and the graded refractive lens having a 
refractive index distribution which averages across a radial cross-section between 1.4 
and 1.8 (Figure 17). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-7 and 16-17 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liang et al publication number 2004/0212882. 

With respect to claims 5-6, Liang et al discloses as is set forth above including 
disclosing the refractive index of the graded index lens at is outer surface of 
approximately 1 .52 (see figure 1 7) but does not specifically disclose the transparent 
material having a refractive index less than 1.52 or the ratio between 1:1 to 1:2. 
However, Liang et al teaches that the meniscus lenses i.e. the transparent material can 
be made of glass, plastic, or other suitable refractive materials and to minimize 
spherical and chromatic aberrations (paragraphs 0076-0077, 0082). The examiner 
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takes Judicial notice that it is well known in the art of lenses to have either plastic or 
glass lenses formed of materials having an index of refraction between 1 .4 and 1 .52 i.e. 
less than 1.52 to provide the required refractive and aberration correcting properties 
within the lens system. Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to have the meniscus lenses of Liang 
et al as formed of a material having an index of refraction of between 1 .4 and 1 .52 i.e. 
less than 1.52 since it is well known in the art of lenses to have either plastic or glass 
lenses formed of materials having an index of refraction within this range to provide the 
required refractive and aberration correcting properties within the lens system. 
Furthermore, having an index of refraction less than 1 .52 such as within the range of 1 .4 
to 1.51 would inherently provide a ratio between 1:1 and 1:2 as claimed. 

With respect to claim 7 and 17, Liang et al discloses as is set forth above 
including disclosing the refractive index of the graded index lens at its center of 
approximately 1 .6 (see figure 1 7) but does not specifically disclose the transparent 
material having a refractive index between 1.3 and 1.6 i.e. within the ratio as claimed 
between 1 :1 and 1 .2 and being greater than 1 .3. However, Liang et al teaches that the 
meniscus lenses i.e. the transparent material can be made of glass, plastic, or other 
suitable refractive materials and to minimize spherical and chromatic aberrations 
(paragraphs 0076-0077, 0082). The examiner takes Judicial notice that it is well known 
in the art of lenses to have either plastic or glass lenses formed of materials having an 
index of refraction of approximately 1.4-1.6 to provide the required refractive and 
aberration correcting properties within the lens system. Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time the invention was made to 
have the meniscus lenses of Liang et al as formed of a material having an index of 
refraction of between 1 .4 and 1 .6 i.e. within the claimed ratio of 1 :1 to 1 :2 and greater 
than 1 .3 since it is well known in the art of lenses to have either plastic or glass lenses 
formed of materials having an index of refraction within this range to provide the 
required refractive and aberration correcting properties within the lens system. 

With respect to claim 16, Liang et al discloses as is set forth above including the 
transparent material as a solid component (Figure 15A i.e. either one of the meniscus 
lenses) but does not specifically disclose the meniscus lenses formed of molding. The 
examiner takes Judicial Notice that it is well known in the art of optical lenses to form 
lenses such as meniscus lenses by molding for the purpose of providing an efficient 
means of forming lenses of improved optical performance. Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was made 
to have either of the meniscus lenses of Liang, i.e. the transparent material, formed of 
molding since it is well known in the art of optical lenses to form such lenses by molding 
for the purpose of providing an efficient means of forming lenses of improved optical 
performance. 

Claims 1-2, 4, 8-15, and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over PCT WO 97/23423 (herein referred to as "PCT423) in view of Suzuki 
et al patent number 4,848,882. 

PCT423 discloses the limitations therein including the following: a retroreflective 
device (page 1, first paragraph); comprising a substantially spherical lens (Figures 1-2, 
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"1" page 1, line 5); a reflective part for retroreflecting a radiation beam passing through 
the graded refractive index lens (Figures 1-2); and at least partly surrounding the lens, a 
non-gaseous transparent material having a substantially uniform refractive index 
(Figures 1-2, either "2", "5" or "7" as the transparent material). 

PCT423 discloses as is set forth above but apparently discloses the spherical 
lenses of uniform index of refraction and not of a graded index of refraction as claimed. 
Suzuki et al teaches that in a retroreflective device using a spherical lens with a 
reflective surface attached thereto (Figure 7) that it is desirable for the spherical lens to 
be formed of a graded index of refraction for the purpose of providing improved 
aberration correction (Figure 7, column 1, lines 40-49, column 3, line 53). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to have the spherical lens of PCT423 formed of a graded index of refraction 
since Suzuki et al teaches that a retroreflective device using a spherical lens with a 
reflective surface attached thereto that it is desirable for the spherical lens to be formed 
of a graded index of refraction for the purpose of providing improved aberration 
correction. 

With respect to claims 2, 4 and 18, PCT423 and Suzuki disclose and teach as is 
set forth above and Suzuki further teaches that graded refractive index can be a 
gradually varying spherical symmetric index distribution with a greater refractive index at 
the center than at the outer surface and averaging between 1 .4 and 1 .8 for the purpose 
of providing a spherical lens of improved aberration correction (column 1 , line 40 to 
column 2, line 22, column 3, line 53, figure 2B). Therefore, it would have been obvious 
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to a person of ordinary skill in the art at the time the invention was made to have the 
spherical lens of PCT'423 as modified by Suzuki as further having a gradually varying 
spherical symmetric index distribution with a greater refractive index at the center than 
at the outer surface and averaging between 1 .4 and 1 .8 since Suzuki further teaches of 
such a graded index distribution for the purpose of providing a spherical lens of 
improved aberration correction. 

PCT'423 further discloses the transparent material surrounds at least 
approximately one half of the lens (Figures 1 and 2); at least part of the transparent 
material located between the graded index lens and the reflective part (Figures 1 or 2 
with "2" as the transparent material); the reflective part including a substantially 
spherical reflective surface arranged concentrically with the graded index lens (Figure 2, 
"6"); having a boundary of the transparent material remote from said lens through which 
a radiation beam passes to be retroreflected wherein said boundary is defined by a 
substantially spherical transparent surface arranged concentrically with respect to the 
graded index lenses (Figures 1 or 2 with "2" as the transparent material); the 
substantially spherical and substantially spherical transparent surface having 
substantially the same radii (Figure 2 with "2" as the transparent material); the 
substantially spherical and substantially spherical transparent surface having different 
radii (Figure 1 or 2 with "5" or "7" as the transparent material); the reflective surface has 
a smaller radius of curvature than the transparent surface (Figure 2 with "5" or "7" as the 
transparent surface and "6" as the reflective surface); the claimed remote boundary of 
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the transparent surface as planar (Figures 1 or 2 with "5" as the transparent surface); 
and the transparent material with an index greater than 1 .3 (page 1 , lines 5-16). 

Allowable Subject Matter 

Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: with respect to the allowable subject matter, none of the prior art either alone or 
in combination disclose or teach of the claimed combination of limitations to warrant a 
rejection under 35 USC 102 or 103. Specifically, with respect to claim 3, none of the 
prior art either alone or in combination disclose or teach of the claimed retroreflective 
device specifically including, as the distinguishing feature in combination with the other 
limitations, the claimed refractive index distribution including parts having at least two 
separate radial extents within which the material of the lens has a continuously varying 
refractive index and the refractive index variation having a gradient discontinuity 
between the two radial extents. 

Prior Art Citations 
Kelleher patent number 2,866,971 and Mori patent number 6,461 ,718 would 
have read on or made obvious a number of the above rejected claims, however, such 
rejections would have been repetitive. 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jordan M. Schwartz whose telephone number is (571) 
272-2337. The examiner can normally be reached on Monday to Friday from 8:00 to 
4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Mack can be reached on (571 ) 272-2333. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 




Jordan M. Schwartz 
Primary Examiner 
Art Unit 2873 
April 13,2006 



